Propagation characteristics of low latitude whistler duct characteristics have been investigated based on day-time measurements at Jammu. The morphogical characteristics of low latitude whistlers are discussed and compared with characteristics of middle and high latitude whistlers. The Max. electron density (N m ) at the height of the ionosphere obtained from whistler dispersion comes out to be higher than that of the background which is in accordance with the characteristics of whistler duct. The equivalent width is found to be close to the satellite observations and the characteristics of whistler duct in low latitude ionosphere are similar to those in middle and high latitude ionosphere. The width of ducts estimated from the diffuseness of the whistler track observed during magnetic storm is found to lie in the range of 50 -200 Km.
Introduction
Ground based whistlers are known to generally attribute to propagate trapped in field aligned whistler ducts at high and middle latitudes [1, 2] and also lower latitudes [3, 4] . Whistlers which are VLF electromagnetic signals, travel through the ionosphere-magnetosphere coupled system along the geomagnetic field lines to the magnetically conjugate points in the opposite hemisphere have become a very important tool for probing the plasma sphere and beyond. During their propagation through the magnetosphere these whistler waves acquire dispersion characteristic typical of the electron density inhomogenieties present along the whistler path. The physical features and propagation characteristics of low latitude whistlers are the important and interesting subjects in the work of atmospheric research [3] . They found that the propagation characteristics are different with latitude at geomagnetic latitudes less than 40˚. By using the ducted whistlers the dynamics and structure of the magnetospheric thermal plasma have been studied. The phenomena of trapping and propagation of whistlers in ducts has been discussed by many authors [5] . It is universally accepted that because of dependence of the plasma refractive index on the electron density together with its fluctuations and inhomogeniety the focusing of the whistler energy is predominantly due to the presence of ducts of enhanced ionization along the geomagnetic field lines. There is ample indirect experimental evidence to explain the existence of ducts [5] [6] [7] [8] [9] explain various low latitude observations demons the existence of the field aligned irregularities in the magnetosphete. Due to the increasing importance and versatility of the whistler technique, it has become obvious that improved understanding of some aspects of whistler propagation in necessary at low latitudes. In Sutu and ground based observations have been used to identify individual ducts. Thus Park and Corpenter [10] have studied how the cross-L diffusion of whistler ducts take place during magnetically disturbed periods. According to Smith and Angerami [11] (1967) the whistler recorded by OGO III shows frequency spectra which enable us to identify different ducts and to measure their size and spacing.
Ray tracing and intensity studies by Tanaka and Hayakawa [12] has theoretically proposed that the ducts with a small scale and with a large enhancement factor should exist in high latitude flank of the equatorial anomaly in order to account for the occurrence of daytime whistlers, ducted propagation seems very plausible from the studies of day-time whistlers [13] . It would necessary for one to conform and elaborate this ducted propagation and examine the properties of day-time ducts, which is the essential importance, is the subject of this paper.
The first direct evidence for the existence of whistler ducts comes from in situ observations on board OGOI [14] . The morphology of the ducts and in particular size and relative enhancement of their electron density are not very well known at present [6, [15] [16] [17] shows that the duct width varies from 40 -180 Km during storm time and from 15 -25 Km during quite times. On the basis of the change in diffuseness, however, Tanaka and Hayakawa [18] have found that the most likely cause of diffuseness is due to the difference in travel time of whistler's propagation along elementary ducts lying on the inner and outer field line through a duct region, thus supporting the fundamental idea of Crouchley and Finn [19] . The width obtained by the previous others gives indications of the total duct width of the region [18] . We therefore, have studied the morphology of whistler ducts of daytime recorded at our low latitude ground station Jammu, in the hope that we might be able to deduced some supporting ideas, for the conclusions arrived by previous workers.
Data Selection
The recording of whistlers at our low latitude ground station Jammu was started in the month of December, 1996 on routine basis. At low latitude, the whistler occurrence rate is low and sporadic. But once it occurs, its occurrence rate becomes comparable to that of mid latitudes [20] . Similar behavior has also been observed at our low latitude Indian station Jammu. For the present study we have chosen some whistlers events recorded during day time at our ground station Jammu on February 14, 1998 as a large number of Whistlers were observed on this day. On February 14, 1998 the spurt in activity started around 1230IST (Indian Standard Time) and lasting for about five hours, ending finally at 1730IST. During this period about 100 whistlers were observed. The period of observation was magnetically quiet with total KP index 1 (Kp ~ 1).
For spectral analysis the normal procedures of analysis by means of sonographic equipment was used. Detailed spectrum analysis has been done for the day time whistlers on February 14, 1998 in order to study the propagation characteristics of these whistlers. From the detailed analysis, it is found that the measured values of recorded whistlers on this day have dispersion of order of 38 sec 1/2 . The recorded whistlers observed on February 14, 1998 is shown in Figure 1, Figure 2 shows the occurrence histogram of dispersion values for whistler recorded on February 14, 1998 at Jammu.
Mathematical Analysis
The tweak trace explains the position of whistler source from the observatory is given by the equation. 
Here f p f H are the plasma frequency and electron gyro frequency respectively.
We consider that the configuration of the earth's magnetic field is similar to that of magnetic dip-dipole, for simplicity. Using the equation of magnetic line, we obtain that the Max. height h T of magnetic field line passing through Jammu, is 1158 Km. An ionospheric model with parabolic distribution of electron density is adopted i.e.
where , 
where B = geomagnetic induction obtained directly from data of ionospheric sounding. The value obtained of N m from whistler observations to the result is larger by a factor of about one. Thus the electron density along the propagational path of whistler is higher in case of Jammu, which is the characteristic of the whistler duct observed at day-time.
From the width of the trace, the equivalent width of the whistler duct at Max. height of its path can be calculated. By using the definition of dispersion and the Equations (2) and (3) 
Conclusions
The estimation of duct width by using the low latitude whistlers and Satellite observations has been discussed by many workers. In some cases the value is of the order of 80 Km from Satellite observation [21, 22] . In some cases its thickness turns out to be approximately 200 Km for stormy days. On quite days the whistler traces are so sharp that the determination of duct width is likely to be in error, because of incoherent limitations in time resolution. Here we have determined the duct width for normal days of day-time duct and it comes out to be 10 -25 Km which is in good agreement with the results of Somayajulu and Tantry and Okuzawa [6, 17] . Hence it has been concluded that the morphological characteristics of low latitude whistlers are same as middle and high latitude whistler. The position of whistler source can be derived from tweak received from Jammu. The Max. electron density of F2-region can be determined from whistler data and ionospheric sounding. The N m value 5 2 140 10 cm  is obtained higher from the whistler dispersion than the background which is the characteristic of the whistler. The equivalent width of whistler duct at the Max. height of its path is found to be very close to the value obtained from satellite observations. It may be shown indirectly that the characteristics of whistler duct in low latitude ionosphere. Duct width estimated from the diffuseness of the whistler traces observed during magnetic storm is found to be in the range of 50 -200 Km.
